India. The survey also comprised a study of oral cancer and several oral precancerous conditions.
MATERIAL AND METHODS iStudy population
Five districts in 4 of the states in India were selected for the survey on the basis of existing prevalence of chewing and smoking habits, Fig. 1 . The villages to be studied were chosen by the technique of random sampling. In the state of Bihar, 2 districts were studied because the district first chosen turned out to be inhabited by tribal groups with a specific way of life deviating from the pattern in nontribal areas. In this house-to-house survey about 10,000 individuals (all 15 years or older) were examined in each district.
Diagnostic criteria
Submucous fibrosis was diagnosed solely on clinical grounds, and only when the patients exhibited the presence of palpable fibrous bands.
Leukoplakia was defined as a white patch of the oral mucosa, measuring 5 mm. or more, which could not be scraped off and which could not be attributed to any other diagnosable disease. The definition does not carry any histologic connotation.
Methods of examination
The examinations were done by 9 Indian dentists who were trained by and calibrated to the senior author. The criteria for leukoplakia and submucous fibrosis were the same as used by the senior author in the above-mentioned surveys among urbanized Indians.
Before examination, the individuals were questioned about chewing and smoking habits. The past history with regard to oral symptoms was collected for the individuals suffering from submucous fibrosis. The examination took place in adequate natural light using two mouth mirrors. The lesions were indicated on specially designed diagrams of the oral mucosa and were photographed in colour with a Polaroid® camera. In 54 of the 63 patients with submucous fibrosis biopsies were taken; a report on the histological findings will appear later. T'he oral symptoms were registered for 61 patients. From Table III it is seen that a burning sensation to spicy food was experienced in 54 patients. Next in frequency were pain, dryness of the mouth, and stomatitis. It is interesting to note that 16 patients complained of increased salivation. Twenty patients had noticed the presence of vesicles during the course of the disease. Floor of the mouth .
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In Table IV the location of fibrous bands is given for the 63 cases of submucous fibrosis. The buccal mucosa is the site most frequently affected. Next in frequency are the soft palate, tongue, labial mucosa, and floor of the mouth.
Often the tongue is the seat of marked atrophy of the papillae (Fig. 2) . Among the 63 cases, 24 presented a total atrophy of the tongue papillae, and 14 a partial atrophy. It means that 600% of the patients with submucous fibrosis exhibited changes in the papillary pattern of the tongue. Sixteen patients (25.4%) could not protrude the tongue beyond the muco-cutaneous junction of the lips and two beyond the incisal edges of the lower anterior teeth. Deviations from the normal oral pigmentation were observed in 23 cases. The presence of vesicles at the time of examination was noted in 6 patients.
In 8 patients (or 12-7 %0) the submucous fibrosis was associated with leukoplakia.
Of the 10 cases with oral cancer in Kerala two also suffered from submucous fibrosis. 
DISCUSSION
It is interesting to compare the prevalence figures for submucous fibrosis found in the present study with those reported by Pindborg and co-workers among urbanized Indians (Table V) . That material was to a certain extent salected as it only comprised individuals seeking the dental colleges. They were not, however, coming because of symptoms from their submucous fibrosis, but because they wanted to get their teeth extracted or cavities filled. As in the present study, Zachariah et al. (1967) found the highest prevalence of submucous fibrosis in Kerala. The lowest prevalence found among urbanized Indians was in Bangalore, which is located about 1000 metres above sea level. At the present time it cannot be said whether altitude plays any role in the prevalence of submucous fibrosis.
The sex distribution in the present survey with a female: male ratio of 3: 1 is surprising in the light of previous findings. In the largest materials published so far (Pindborg and Sirsat; Wahi et al., 1966) males have dominated over females. As the present study is a house-to-house survey any selection should be excluded. Also Shear et al. (1967) found a predominance of females among unselected Indians in South Africa. The present study has not provided new information with regard to the aetiology of submucous fibrosis. The use of tobacco (Wahi et al., 1966) and chillies (Pindborg and Sirsat, 1966) has been incriminated and so have vitamin deficiencies (Wahi et al., 1966) . It is a fact that the disease is predominantly observed among East Indians, though it has also been found in other countries of South East Asia. It is also well known that the Indians living outside Africa to a large extent keep their Indian dietary habits and that chillies are an important ingredient of the food. In the present study intolerance to spicy food was observed in 88.5% of the submucous fibrosis cases. Of the 63 cases of submucous fibrosis 31-8% did not have any chewing or smoking habit speaking against the theory that tobacco plays an important role.
It seems beyond any doubt that submucous fibrosis is most prevalent in Kerala in South India, where the oral cancer prevalence is very high. In the present study 12.7% of the submucous fibrosis cases were associated with leukoplakia, which is significantly higher than the 2.0% found in the entire survey.
This figure is lower than the 26-6% reported by Pindborg (1965) in submucous fibrosis patients from Bombay and Lucknow. The lower prevalence of leukoplakia in the present material may be explained by the fact that the 16 cases of submucous fibrosis in Gujarat were found among women, who had no chewing or smoking habits. Therefore, they lacked the agents probably responsible for inducing leukoplakia.
Of the 10 cases of oral cancer in Kerala, 3 had a simultaneous occurrence of submucous fibrosis which is in good agreement with the findings of Pindborg et al. (1967) , viz., 40% with submucous fibrosis among 100 cases of oral cancer. The results indicate a positive relationship between the two conditions. The histologic findings from the present study show a considerable number of premalignant features in the patients with submucous fibrosis thus emphasizing the precancerous nature of submucous fibrosis.
SUMMARY
The prevalence of submucous fibrosis has been studied in 5 groups, approximately 10,000 in each, of Indian villagers in 4 states of India. The prevalence rate varied from 0 to 0.4%. Clinical data are given on the 63 cases found in the survey. A conspicuous feature is the 60% prevalence of atrophy of the tongue papillae. The etiology of submucous fibrosis is still unknown though the use of chillies seems to be associated with the development of the disease. The present findings support the hypothesis that submucous fibrosis is a precancerous condition.
